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ABSTRACT
First part of this paper presents an all-optical switching OCDMA testbed 
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was carried out using incoherent 2D-WH/TS OCDMA codes based on 
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all-optical switching
1.0 INTRODUCTION
Optical Code Division Multiple Access (OCDMA) technology 
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simultaneously and access network resources asynchronously. The 
potential to enhance privacy and information security, improve spectral 
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2002). The use of 2-dimensional wavelength-hopping/time-spreading 
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Kaler, 2010), (Osadola, et al., 2012). Among the advantages are including 
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as the result of propagation in a dispersive medium (Chua, 2002), 
(Yang et al., 2008). In 2D-WH/TS codes that utilize short picosecond 
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OCDMA systems that utilize multiwavelength picosecond pulses for 
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sheme using 2D-WH/TS OCDMA codes with multicolor ps pulses 
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In this paper we report results of our performance investigation of 
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of relatively small deviations from its fully chromatic dispersion 
compensation due to its terminal relocations. The investigations 
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paper reports on performance improvements in the system when the 
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gate during a picosecond all-optical switching operation. 
2.0 BACKGROUND
2.1       Chromatic dispersion
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components of the pulse will disperse during propagation in optical 
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varies with the wavelength.




 and optical switching control
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dynamic synchronization of the receiver is therefore needed to 
improve signal detection to ensure that the OCDMA receiver is as 
Ĵȱȱȱěȱ¢ȱȱȱĴǯȱȱȱ¢ȱȱȱ
receiver synchronization is a well-known approach for suppressing 
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use in receiver synchronization were predominantly developed for 
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optical clock recovery circuit which will generate optical clock signal 
from the incoming OCDMA data stream without any intermediate 
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(MZI) waveguide structures (Glesk et al., 2011) were reported and 
successfully demonstrated. The operation of interferometric switches is 
straightforward and requires optical picosecond clock pulses to control 
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from the incoming data stream.
3.0 EXPERIMENTAL RESULT
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dispersion on a single laser pulse
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the accuracy of our CDC and also to measure the residual chromatic 
dispersion (CD) of the entire link due to its length changes resulted 
from moving the receiving terminal to its future locations. First 
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FWHM of laser pulse; (a) before and (b) after propagation in the 17 km li
SXOVHV Ȝ QP Ȝ
QPȜ QPȜ
Ȝ Ȝ Ȝ Ȝ
2.2 ps2 ps
(a) (b)





To demonstrate how severely deviation from the link with full CDC can 
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stration of relative laser pulse broadening as a result of accumulated chrom
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QPȜ QPȜ
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 = 1552.52 nm, 
Af
4
= 1550.12 nm which were placed accordingly within 50 time chips 
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It is worthy of note that dispersion slope compensation over the range 
of wavelengths in the OCDMA code was taken into account when 
choosing the CDC module. The respective autocorrelations were 
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containing 4 wavelengths (note the code weight 4 for used OCDMA 
codes) is the same as the accuracy achieved for the single wavelength 
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tocorrelation peaks obtained from (a) back to back measurements and (b) af
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the point A where the link is fully CD compensated (+50 m, +200 m, 
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no chromatic dispersion is accompanying this terminal relocation. 
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within the OCDMA codes and also their time skewing. This will impact 
the autocorrelation peak in our case composed of four wavelengths 
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of 4 pulses). However in the presence of the dispersion this is not true 
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the perfect time overlap of pulses creating the correlation peak thus 
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(autocorrelation peak) and the recovered optical clock. The output 



























investigations were carried out using incoherent OCDMA system with 
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on multiwavelength picosecond pulses. We found that high penalty 
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recoverd clock was then used to control all-optical gate resulting in 
error free operation and a clean eye diagram. 
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circuit using generic integrated MZI switches. ȱ¡ǰȱ ŗřǻŗŝǼǰȱ
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